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Title of the Invention: Structure of substrate for a liquid crystal display device and 
method of manufacturing the same 

- WHAT IS CLAIMED IS: - 

1. An array substrate for a liquid crystal display device comprising 

a gate bus line and a data bus line to form a matrix on a substrate interposing 

a first insulating film; 

a switching element electrically connected to the gate bus line and the data bus 

line and located at a crossing part of the gate bus line and the data bus line; and 

a pixel region on which the gate bus line and the data bus line are crossing; 
the pixel region comprising 

a lower pixel electrode, which is a first pixel electrode region, formed 
in the same layer as the data bus line, connected to an output terminal of the 
switching element, and located at a center of the pixel region in such a way 
that one side thereof is extended above the gate bus line; 

a second insulating film covering a whole surface of the substrate 
including the switching element, and having at least one contact hole; and 

an upper pixel electrode, which is a second pixel electrode region, 
located on an upper surface of the second insulating film, overlapping, at a 
predetermined area, with a peripheral part of the lower pixel electrode, and 
overlapping with the data bus line. 



2. The array substrate for a liquid crystal display device according to Claim 1 wherein 



the upper pixel electrode is connected to the output terminal of the switching element 
through the contact hole formed on the second insulating film. 

3. The array substrate for a liquid crystal display device according to Claim 1 wherein 
the upper pixel electrode is connected to the lower pixel electrode through the contact 
hole of the second insulating film above the gate bus line. 

4. The array substrate for a liquid crystal display device according to Claim 1 wherein 
the upper pixel electrode is connected to the output terminal of the switching element 
through a first contact hole formed on the second insulating film and is connected to the 
lower pixel electrode through a second contact hole formed on the second insulating film 
above the gate bus line. 

5. The array substrate for a liquid crystal display device according to Claim 1 wherein 
the upper surface of the second insulating film is plane. 

6. The substrate for a liquid crystal display device according to Claim 5 wherein the 
second insulating film includes at least one layer of organic film 

7. The substrate for a liquid crystal display device according to Claim 6 wherein the 
organic film is a film made of a selected one of the group consisting of BCB, F added 
polyimide, Teflon, Cytop, polyallyl ether fluoride, F-added parylene and PFCB. 

8. The substrate for a liquid crystal display device according to Claim 3 or 4, wherein a 
metal film is interposed in a part where the lower pixel electrode above the gate bus line 
and the upper pixel electrode are connected. 

9. The substrate for a liquid crystal display device according to Claim 8, wherein the 
metal film is the same as a film forming the output terminal of the switching element. 

10. A method of manufacturing a substrate for a liquid crystal display device 
comprising: 

a step of forming a lower pixel electrode, which is a first pixel electrode region, 
on a substrate where a gate bus line and a data bus line form a matrix interposing a 
first insulating film, and a switching element is located at a crossing part of the gate 
bus line and the data bus line and is electrically connected to the gate bus line and the 



data bus line; 

the lower pixel electrode connected to an output terminal of the switching 
element, placed in such a way that one side thereof is extended above the gate bus line, 
and not connected to the data bus line; 

a step of depositing and patterning a second insulating film on a whole surface 
of the substrate on which the lower pixel electrode is formed and forming at least one 
contact hole on the second insulating film; and 

a step of forming an upper pixel electrode, which is a second pixel electrode 
region, on a second insulating film, the upper pixel electrode connected to the lower 
pixel electrode through the contact hole of the second insulating film, overlapping with 
the peripheral part of the lower pixel electrode at a predetermined area, and 
overlapping with the data bus line. 

11. The method of manufacturing a substrate for a liquid crystal display device 
according to Claim 10, wherein the contact hole is formed at a part above the output 
terminal of the switching element. 

12. The method of manufacturing a substrate for a liquid crystal display device 
according to Claim 10, wherein the contact hole is formed at a part above the output 
terminal of the switching element and at a part where the lower pixel electrode and the 
gate bus line overlap with each other. 

13. The method of manufacturing a substrate for a liquid crystal display device 
according to Claim 10, wherein the second insulating film is formed at least one layer of 
organic film. 

14. The method of manufacturing a substrate for a liquid crystal display device 
according to Claim 13, wherein the organic film is made of a selected one of the group 
consisting of BCB, F-added polyimide, Teflon, Cytop, polyallyl ether fluoride, F-added 
parylene and PFCB. 

15. The method of manufacturing a substrate for a liquid crystal display device 
according to Claim 10, wherein an input/output terminal of the switching element is 
formed after forming the lower pixel electrode in such a way that the lower pixel 
electrode is connected to the lower pixel electrode. 



16. The method of manufacturing a substrate for a liquid crystal display device 
according to Claim 10, wherein an input/output terminal of the switching element is 
formed after forming the lower pixel electrode in such a way that the lower pixel 
electrode is connected to the output terminal of the switching element. 

• In the Specification - 

The substrate of a liquid crystal display device to achieve the object of the present 
invention comprises a gate bus line and a data bus line to form a matrix on a 
transparent substrate interposing a first insulating film of an inorganic film such as 
SiNx and SiOx, a switching element electrically connected to the gate bus line and the 
data bus line and located at a crossing part of the gate bus line and the data bus line, 
and a pixel region comprising a second insulating film made of an organic film such as 
BCB covering a whole surface of the substrate including the switching element, a first 
region connected to the drain electrode of the switching element and located on a lower 
surface of the second insulating film and a second region located on an upper surface of 
the second insulating film. 

Especially, in the structure of the substrate for a liquid crystal display device according 
to the present invention, the first region of the pixel electrode is formed at the location 
distant from the data bus line with a predetermined distance so as not to overlap with 
the data bus line and the second region of the pixel electrode is formed so as to overlap 
with the data bus line and a part of the first region of the pixel electrode. 

In addition, the second region of the pixel electrode is connected to the drain electrode of 
the switching element and the pixel electrode of the first region through a contact hole 
which is formed to expose the drain electrode of the switching element and a contact 
hole which is formed to expose the auxiliary capacitance electrode where the first region 
of the pixel electrode partially overlaps with the gate bus line, respectively. 

By structuring the substrate of the liquid crystal display device as described above, a 
first pixel electrode (the pixel electrode of the first region; 181) connected to the drain 
electrode (170b) of the TFT and a second pixel electrode (the pixel electrode of the 
second region; 182) are formed to interpose an organic protection film (155) such as BCB 
as shown in Fig. 6. That is, an area in one pixel which can excite liquid crystals by the 
first pixel electrode and the second pixel electrode is sectioned into regions ®, ©, and 



so on, respectively. 



When a voltage is applied to the drain electrode (170b), the capacitance value between 
the common electrode (140) and the second pixel electrode (182) is relatively higher 
than the capacitance value between the common electrode (140) and the first pixel 
electrode (181), so that the liquid crystal molecules of the region ® excite at right angle 
and the liquid crystal molecules of the region © excite at a predetermined angle 6 
with the pixel electrode. 

The light beam incident on the bottom surface of the substrate is input with various 
angles but only the light beam incident parallel to the axis of the excited liquid crystal 
molecules can pass through the common electrode. 

Accordingly, if the area in one pixel having different excite angles of liquid crystal 
molecules is sectioned into several regions, the light transmission angles are different in 
accordance with the regions so that the viewing angle of the display is enlarged when a 
liquid crystal display device is constructed. Simultaneously, the second pixel electrode 
is arranged to overlap with the data bus line on an organic protective film (155) whose 
surface is formed plane so that the aperture ratio can be maximized. 
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»±B^j» £g£]£r XII2S^2| sl^S^m 4PI fll2S^^ 91 oil B48H- g§I SBBCK 

ssi, sf^a^a aiiaets 4>oi QioiQbH^afei3i a^Efs icna ^xioii 4^1 aioism 
±&2i& gsaxi ggan. gi\ m±m^°\ *ii2g^e *ioi£ q\o\e\w±&°} sy &d\ 

SE«. £K?I 2"SSA|§»£| PieSj Bl^SaOII SiCHAl, ^Ol H|1S^£| Sf^a^OI ^Oil ± 

S g^SSI SijSSAISflSI flli&S^ SSSPI0II 8tA| B WBSI ^§HAISx|£| PISSI 13? 

MS. SB £ 7. £ 9. £ 11 §0| 8lO. 

^Pl PIH ^SMSJ }|0l^tH^£>2J 160HI QlOia W^Efoj 170 o| 0HMis , ^^^^ dH^SJU. ^>0| 

>il0|MtH^ei&]a2f QIOIElW^Bfojo^ ^EHM^o] o[L}2\ sf^S^Oli Xlllsf^a^ 1811 HI 2^4:2^ 182 

d\ s^sa. im^s^ aioiEim^eiB l^e.^ ^chxise^ s^^a^ s^hi §s 
v^oii g^sin. ansf^a^si y\o\^w±e\°is>\ ^^21 s^sich Msg^a^ 135s sse 
4= 21a. 

ghs xii2Sf^a^ 182^ mia^a^oi «^axi as s^e ^ms 4^ 2i£^ ^ois si^s^m- mm 
QioiafcH^^eiHj p^xfsi nnsf^a^Hj p^^x^i ^guf §S£i£^ s^&a. mm 
unsf^a^i xii2a^a^ moioh^ bcb ssi ^piqioi ^HXHaoi s^^i eh ^ chi «nii^a^B ^12^1^2 
^8 &»s af» @a. £, »nsf±a^3f »i2^^a^s tft°j Eaieia^a s^aoi sia. 

3IB2I S 7H2J 0IIS UEiyj ^iOJIAl tt^ 51 XH^ o^USI LH Oil AI 

^S£J S^g ^4^:H2i sf^a^OI BJH 81-11 Zl sfdba^ § 8m^ QIOIEHtH^dfOj 

esaoi ^soie oiiaib £Boii esaxi an a tteoii ^ aia. 

2M§HA|§X|SJ XJIi^Se AIAI0H0UAI ^AIISI «880. 

[^AIOII 1] 

£ 7°l VBI-V1II 0&£* SB8K)i UEfLU^ P|&2| OlS^Si 0j|^M1 £ 8a. £ 8b B0\ 2i 

eixt, £ 8a£i pi&sj xiis&as p-e^ aa. 

Cr. AI. Mo §25 £1 ^BiElS£S 115 9I0II e^ef ^. ^^l AH Ely 8^01 

^ilOj^bH^dfoj 16031 ^ilOl^a^ 160aS gaSO. »^l 3HI0I MbH^^eiHf ^lOl^a^OI PI&2I 
SB Ml SiNx. SiOx g£S B ^lOIMSQQf 150S S^BCKS 8a1). 

0\O\M a£fllS 19001 Sfe a-SI83f. £^S^g 192a. 192b^ Zl$= n + 0|^OI £SB a-Si^ CVD3£ 

s a^sfoi gstft *, 4oi ^isb o^g s ai chi oiEiyshoi 3iioie S ^ 160a mm s\ noisaev « 

Oil S°J2S e.t£SIS 190^£^S^S(192a.192b)8 SflBCf(£ 8a2). 

OIW/H. Cr, AI. Mo §2^ B fe^l £Q(a4S(192a.192b)0| SSB ^l&2i a^Oll ^IHEiS 

2£ ^, g^a[S HHEiyoKM QIOIEItH^afeJ 17031- ^^a^ 170a. £BH2ia^ 170bM g 

S&Ch ^8| ^,01 ^^a^ 170a^ SS»S^S 192a 3 ^BOII S^£l£^ HBiieiS^ 170b ■ 

£>oi ^^a^3i cHSfsm, s^s^s 192b a ^^oii s^a£^ saBa. fe^i 2afs^ss ± 
^a^ a £aieia^g Df^a^ sk>i ^i^s^ i§§ ^S2iw s^2s aaan. ^?is^xf^ 

^I^Sfe TFT^I^ gSBD(£ 8a3). 

OlOiAi, TFT^f 3IB flOB I7D( Indium Tin Oxide) af2S B £a^S B^B DHEiy 8KM HI.1 

sf^a^ ism sssfci. ^^i ana^a^ 181^ Eaisja^^j- a^an. n\o\=m&vi ^5om nvim 

01 ^lOIMW^SISJ 1602) SJ^2f gS£l£s a^j ^|0|^m±£[2J^ §S£lb ?3l1sf^a^2| 

g«B ££g^S^2£ ^I^BD. ^^I2i- a0| Ullaf^a^S §S& ^. BCB. F&D\ SflOIOIE. Ell 
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SB. MrOISH, ga#EI0fg0||6l|s, F&D\ J&aiH. PFCB §2) S^lgg ^ M^QJ 155S 2I&2J 
Oil ^B3i9 i£g £SSm f HaiaiS^ ¥^2| SSQJOII sej S 130 g g a&D ( £ 8a4). 

feOI ^}|g^ a MSSfS 92IS0II tilorOj til^^eoi BxrJr ggSCH Sib ^leOil £56fSI 

fe^ia as gffe swi S£°4 ?ioii ito sts s*et m w&^mo\ £ 8a2r eoi »2»:&b^ 

182M aa&Cf. #31 XH25r±a^ 182b E^IS 130M SorOj XJIia^S^ 181 HI g*SD. 

"oi, xm^a= i8ig aioiEfttf^ejoi i7ooi ggab soil ggg;i mmo\\ m\ aioiaw^sioj^ 
use aai em iws ?i»oii g?i aioiadi^afoi^ §§axi g^aoiof sm, fli2if^s^ 

182b &D\ aiOIEffcH^yoj^ ana^a^ ArOlM ^tHS r £^ ggaOiOt bo. 

£Sk £ 8b2j ^1 £>b 3|B£| «|£g>SS Cr. Al, Mo §2S 9 ±EiE|g£^ *S3IB 

115 9I0II S*fB ^, #3| @4*Qt« HHQyofCX JflOISW^ae! 160 j& ^lOl^a^ i60aM ggghCk 

}| ^loiMfcH^yeja aioisa^oi gga ^iB2|-aaoii sinx. siox §21 a ^101^12^ 150a. a 

£fll# 19001 £Jb a-SiSHk £^3€jg 192a,192b:>r 9b n + 0IS0I £Sa a-Si^g CVDE£S 2^6r 
Oj S*fBCk £>0| 5|ga a-Si§^ n + 0IS0I a-Si§§ SAI0II EH Ely or 01 }IO|Ma^ 160a 

21 ?IIO|E§sov ^joii g 2S2S ^£XHS 19031- S 192a f 192b)S 8flSO(E 8b1). 

0ICH AH . IT0S|S B*TB ITOSIS HH Ely 8^ 01 »MS±a= 1818 §S^C|. #3| XJMSr^a^ 

1818 ^lOl^gSQI 150S JHXrlSrOJ l\\0\ = b\±E}°l 1602J S^Sr §S£|£s g£SCk £k?l ^lOIMtH 
^Ereiai- g^Sb flllS^a^SI g«g £5§g2^2§ :>lfe&Cr(£ Bb2). 

OICHAk Cr, Al. Mo §2? a g^SJg &D\ a *S( 192a. 192b) 01 gga 3IB2I aSOII ^IHEig 

£^ s*fB ^. ^2J8 hh Eiy si-04 QioiEibH^aiei ^7o^^ 170a, saieia^ izobs g 

«BCk ^ol ±±&=* 170ab £&!3*0 192a 3 *f*^0tl ggaH, HSilPJa^ 170b 

b £0| ^^2^31- CHSFokZl. S^S^g 192b a ^^Oii S^£JH. 11^2^ 181U} 3*a£^ g 

«SCk &3I SajS^S^ ^^2^ % HS{l£!2^g Or^B^ 6\0\ ^'^o^ JH§M ^S^^Mi 
^£iai2. ^9IS^»S 3|fe3rfcr TFT^f g^aCf(£ 8b3) . 

^oi£f ^oi mi^a= ism a^afe tfts aae bcb. fs^p saioioin, eiih^. mi-oish . 

gSrMaiOr^Oliais. F S^r Urdlgl!. PFC8 §2J a fiSSf 155S ^l&2J 2 3 Oil g 

SSSfll. HB!I2!2^ ¥^2| SmSfOII 130M gSBO(SE 8b4). 

S^l MSQ| 9I0II ITOBfS g^B * HHEiyShW £ 8b 2f ^0| Xj(2^^2^ 182S g^SP. 
M2m±&^; 182b S^S 130M es r 04 Hej|2JS^ 170b 2]- S^aCf. 

S ^ Al Oil 10II/HSI £ 8ab TFT2J E2il2!a^ 170b^f g^a ^Oil XH1S}^a= 18101 g^aH, £ 8bb 

WM5f^a^ ism g«e ^oii tftzh g^ab ^°^am ui5Eg§2i ^ah^f ah^ >ioii gising 

B ttB9 ^2! g^Ollb S8i QlxIXI StteCL 
[«AIO0 2] 

£ 92] X-X^II ETiBf SBSrOI UEIUIb 3|B2| B£ CHS^2I OII^Mi £ 10a. £ 10b. £ 10c 

SOI 8lO. 

£ 10aHj ^b ^IB2j £ 8a3a Uli^fSM >l& ^. ^IB2| S^Oil ITOQISS a £ 

aafs §^6m, nH&y shot mm^a^ isie g^^a. ^^i ans^a^ 181a Haieia^uf 
an. Tiioisseo)' isog Dmmo\i\\Q\^ti\±&2i 160a ^¥2f essjt^ gsaa. &n no\=w± 
eisiHr §sab ana^a^si s«s £2g.is^2§ mm aroi ii^s^i gae 

BCB. F^^r S&I0IDIH, EjlH^. MfOIS'H. S» «£l Or^ Oil Ell s . FS^f IlfdlgO. PFCB S2| ^^1^^ 

a atet 155M 3 is- 2i asoii ^S3ga es»2, 4^1 xiim^a^ 18101 «^i ^101^^^ 

Effil 16021 ^^2f ¥^2J S^BIOII sojg 131 g gg&Cf. OICHAi D\B2\ aSOil ITO^S § 

^ IIHEH ^ ShCM Jai2Sf^a^ 182S gg»Ck ^Oi HI2^^a^ 182b E^g 131g gSFOi fldsl^ 

a^ iBia- s^ack 

SE. £ 10b2| 5>b 3IB2|-jaiS»HS £ 8b3a ^I5&^§M D\ £1 BCB. FS^f SSIOIOIH. 81 

SB, WOISH. gaS£IOm0ilEI|S t FS^r IIr£ie!i. PFCB 12J &D\m^ a SfiOt 155M ^l»S| 22 
Oil ^fi^ll^ §2§ ESoHl,' fll1sf4:a^ 18101 ^,01 PiiOIMbH^2l2i 1602] ^^21- iSSb 

¥^2j aSQIOII e^S 131§ g^&D. OICHAH ^IEh2| a 2 Oil ITOam ^ Ely or 01 MZs}± 

a^ 182S ga&a. ^>oi ni2Sr^a^ 182b B^m ^3\m msm uns^a^ i8im s^aa. 

SB, £ 10c ^b ^l&2J aS&SS £ 10b2J »fc 3IBSI HlSSgjlr H2\ SBI8M1. 

fe^l ^IOIMtH^E>2i 1603f gSBb ¥^2| fllia^a^ 181 91 CHI aSgTSS I70c^r ggBII. 

a^i g^Q} i70c^r 13101 g^aCr. ^. 3^ I70cb flllS^a^ 1813} 39123 

182 Moioii ^HXHab ^P2ss gga:>i hhsoii e^s 13m gas n Srga unsf^a^oi ^ 
^axi onxi^sm s 4- aia. «^i s^B^g nH© Or^a mo\D\ mmoi &D\ Ql 

0|Eifcfl^£r2! SU £3l2Ja^^ g«B ttH §A|0|| g^orb 20| br^^SfQ. 

[ MAI Oil 3] 

£ 1121 XII-XII4* ma lE+SrOI UEfUib ^l&2J ^?^b C«H^21 011^ AM £ 12a. £ 12b. 

£ 12c SOI 2iCk 

£ 12a2| 5>b 3IB2I Bl^^aS £ 8a32| aiSJlfSg 3IB2| aSOil ITO^HS a £ 

asm Sa*»3. IB) Ely or Oj flhsr^a^ 181 • iS&O. XlllSf^a^ 1818 £31213^3} 

£JH, ^ilOieggsi 150 g ^HIHSr013||0|efcH>,g|oj 160 o| o,^^ ig£|£s ggaCk &^l ^ilOietH^ 
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eia^f §sab hi»±s^2i ^§gs^£§ :>ik&p. m\2i soi »n&±s=s gas 

^. BCB, FS^ SBIOIOIE. EIIHB. WOISH. gsfSBI OtH Oil Ell a , Fa p> IftBIB. PFCB §2) 

B 155M 3IB2I SSOII ^B2iS §21 E£SH2, EElieia^ 170b ¥^2j aso^a flUSf 

^a^ 18101 &3| JIOIMfcH^&ei 1602J ^¥21- §§£|b ¥S2| SsS*0|| sag 130 g 

aeo. oicH/d ^iesi asoii itdo** s*te * naymoi fli2^a^ aaso. »i2a 

^a^ 182b e^S 130. 131S 88KX BIIS^S? 1813 g^@C[. 

E. £ 12b2|_.^£M S>b 2IB2I BIS&Sg £ 8b32| Sl^aSg >l£i BCB, Fg^f- SdlOIOlE Ell 
RE, MfOI^H. •SB&IOFUOIIEIIS. FUJI- m£IB! t PFCB §2] g ssaf 155S }|&2| 22 

Oil ±H3g3 §25 5ES6H2, Efill2!a^ 170b ¥^2j BUS^a^ 18101 DIIOIMfcH^ 

£f2J 16031 S^2f gSEIb ¥^2| SSVOI 2W 5^5 130.131* BgBQ OIOIAH }|»2l aHOII 

ito^s s*» * raaymoi J9i2Sf4ia^ 182S a«eo. 401 ai2»±a^ 182b b§<s 130s ssf 
01 Eai°ja^ 170b 21 s*a:a f ssis 131s ssfw xiim^a^ isia s*bck 

EB. £ 12c ?5i 3>b 3|»2| SISSTBS £ 12b 21 =?£M 3|»2| H5»B3f >i°| Btt8K3 

aioisw^aei iaoa §sab ¥^21 sns^a^ 181 91011 ^2°j2§ g^si izoc^i- g^a 

H. £>^| g^aj 170c^ E#9b BH!B 13101 ggSCL ^. 6PI S^SIB JiHS^S^ 181 H} fl!2Sf 

±a^ 182 moioii :>Hinab isa^i msoii e^s 131s gas mi 6>§2i mm^a^oi ^ 
#axi sje^ on«±£in stars w 4* 21a. ^1 s^ajg nue 0^3 sopi ?imoi *oi ai 
oiaw^Bfej a! ±±- Eai2ia^M gaff 01 saioii may 8^01 gga^ 3a 01 wsaism. 

4^1 AIAIOII 1. 2, 3011 AH tfg» B fcgS] sSjgSAISflSI 3|&2| ?2E0I| SJCHAj E 7. E 9, E 1121 
V-V<M§ 0}£} iJBSfOj UEIUIfe B^S £ 13a. E 13b. £ 13c §2§ UEiy* 4- SICK 

£ 13aOII CHohOI ggofB ¥S^I& 115 ¥I0|| JIOISSBQt 1500 j g^g^J. &OI ^lOl^c^m o^j Q| 

oiaw^dfei 1703} »nsF^a= 18101 gasp, ^oi un^^a^ 181^ aioiatH^eie!^ esan 
dtzm 8BS ^xioh^s g^^cf. aioiaw^£f2j3f mi^^a^oi ^ ^^ig^ s s 

a 01" 155^ MfiDf 155 ¥|0|| Xj!2sl^a^ 182^h SSSD. ^,^1 «l2af^a^ 182b ai1»^B 

= 18101 ^WoUl 5lofb Sf^S^S ^Wtf 4^ 2i£^ §^8C[. =, Xil2sl^a^ 182b QIOiatH^il- 
2J 1702J 5hSXf£| ^BOIIAH Uim^a^ 18121 Dl&UtEJl ¥^2J g«0|| 

SE, £ 13b2J GI0iabH^£J2! 17021 o^Oil Xlim^a^ 181M ggSlfe mm ^. ITOSI 181a^f 

§^£IO| 210. ^| £ 8b. £ 10b. £ 10c, £ 12b, £ 12c2f SOI XHISf^a^ 18101 CHOI a 

tH^^oi 170 eixH iwaygoi tm nza ^ 2ia. 

SB, £ 13c2J QI0iabH^£f2» 1702J o^Oil Xlllaf^a^ 181* g^afb ^g2i ITO^I 181a. n + 

0IS0I £SS a-Sie 192, a-Si0 190a^|- 3^ ^^SOi gg£]CH 2iP-. 40| >IIO|^a^ ¥^ 

on isab ^Exiis3f s^a^^m mays an Qioiaw^eiejoi g^sib spoils imeoi g^s 

£^ SfOj ai5€!a. &D\ imeoi g^Ei ^ ITOOf 181a2f XHISf^a^ 18101 £ 13bO||AH «SB 

218KM issa. 

^ol. B &gS| SAIOII 1, 2. 30I|A|^ « ^EH>1g2J ?5i S?^ TFT II 0115 WOi ^S6^XI°> B M 
AI 01121 TFT^SOII B99XI BH. 5E 14a. £ 14b. £ 14 §2| ^b TFT^ 4^ SID. 

£ 14a2j TFTb ^AIOIIOIIAI flge ^ ^EH^g2i TFT2J ^SOIIAH g 192a, 192b)M A|^8f0t B 
£l« OH ShSSI ffi£«8 19001 2tH0||X{£lXI BE* 8^1 ¥lolOj SiNx B Ollxl^SIHe 195^h 

E. E 14bb ^8]>1«2J TFTM UEfUb 51H^AM SiNx. SiOx §2§ B 145 ^ CHI Cr , AI , 

Mo §°j s^sies s aioiaw>r£fei 170^ qioi eh w^e>ejofi ah Bi>is>b ±±&^ 170a. ^oi 

^jQi cH»8fe EaiEia^ i70b^fg^@a. ^^a^3i Eeiieia^ ?ioiib n + oi^oi £g@ a-sia 

^, E^'S^^ 192a.192b^f g«SO. a-SiE^ B &IEX1IS 19001 &D\ 2&!S^i 192a,192b2f 

s^sie^ ^01 ^^a^^j- EBiieja^ Ami2j g«on s^bd. &^i ^exii^ ¥ioiib sinx, 

SiOx S :HIO| 15001 i^SCI. ^>0| ?I|0|M1SQ| ?|0|lb Cr , AI , Mo ^2| g^QfE^ 

B ^lOl^a^ 160a^|- §^9b ¥^2J ^g^|& 115?|0|lb TFTM SIo^l ¥|o|- 

oi »»af 2oooi ssaa. 

SEfi, E 14cb self-aligned 3SBIIUS2I TFTS UEWIb 31E^Mi ^S^ie 115^1011 a-SiE^ B ^ 

^a^ i70a2f Eaieia^ 170b sy efExiis 19001 ^^bd. ^e^i^jh- ±± Esiieia^g n + 

OIBOI ESB a-Si# ^, £°J3^e 192a. 192b Oil 2|8f0j AH^ g^CI. «}Efllg «0||fc SiNx, 

SiOx §21 B jrOIEigQj 15001 SSBCt. &D\ ^ilO|e§gQ| oioi,^ Cr f A! § Mo §oj ^^^o^ 
B ^ilOl^a^ 160a^F §S§D. 

4^1 TFT 2J ^^OIIAI Sib 5xHg TFT2I ^^011 ^^ISOI TFT2| Eai2i a^OII 2^£Jb «M»4:a 

^ 181IU Xi!2S^a^ 182b ^^I^E^ B 155M ^HXHSKW 8fU2J al^S^ LH CHI AH S^a^OI 

B^m 5>E* g^BCf. 

^^I SAIOII 1, 2, 30IIAI fiSB E 152f BS SI^E^ 4= HQ. £ 150IIAI QIOiatH^: 

eiej 170UI ^iioiem^£|o| 160 oj jn»^oii 13701 s^sjch ho. &d\ ^^is^xf^ Eaia 

E+xfoii si^a^oi ^oiif^a^e 5f^s^ moii xiiia^a^B ^i2^^a^2i s«es 

saoi ssaa. »ns±a^B a^oi °iJ[si?im an sea^^2j afoioii cui^j ^hhais^m s^sh 
2, ai2»^a^s ^miAie^s sssq. Ceceb mia^a^^ ai2a^a^ M0121 s^ia^ot 
011 sasib ^hhaib^oih. cstb s^§ga^2j ^^oii 21 a 01 g&sb ^miAie^s uayia. ^ 

:>|2* SOI ^PSSlb Sf^S^B 2|2| R(red), G(green), B(blue)2J WUEM S^B 3IB3F QISS^OI 
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SEe. « gg§ £ 16(£ 121 stasia aoi am£i a±gs* moii ggei ^nHAig^ cue si 

gaSKM. R\ G', B' *H&m S>£^ ga& eitf ^?£2h £ 15MIAI ^SS! Sjg =?ZD\ s& 
dHxia£l| HISff 4* 21 Ch a:>l S|^5J O\\mmo\ £ 17a. £ 17b. £ 17c2f U0| HH*I ' 

BT 4* HO. 



g'g'-S' Si? 

S Bg2| 2M§SAIS»2| Bxf^f g^S S|S £56hSS OH. afsj SS0 | ggo^l § 

S9b ^§0| ail, £ blSSMOl 3.0 OIS^ ^£ BCB S2| S3|BJ8 £5 D 4£^ Afgffa a?l S 

ss*s moioii ^n, nna^a^a ai2a^a^oi sfusi lhoii ^ g«o^ ^abi isa 

H, £ 60IIAi2j- »0| £BlieiS^ 170b0ll S^S^r HMa^a^ 18151 HI 25^ 2^ 182^ S^ej 

155S 6H£?lflSK)j B»I|£s gaSD. 

a?l3 IfOI SHJ2I a±S3 UjOII AH a^a^OI B»XI£E* ggQS i§2= 140UI2J AhOIOil |gg 
3iHHAie^°J StOI pe^l g^SQ. s, HHa-fcg = 18131 g§2^ 140 Ah 0| Oil 5HHHAI& 
^2J &0I HI2a^a^ 18221 g§2^ 140 Ah O I CHI §^£lb ^IIHAie^2j ^SQ gaSCh 

CEf£fA1. S§2^ 140Hf HI2a±a^ 182 S^2J ™3^X|- 188£ 4^12^ 0)J\mH, g§2^ 

140m e nna^a^ 181 3^21 sMgsat ^ S o| 9 g ouieo. 

nans, :>i&oti chskm 4**1°^ o|Afa^ saa- 2i£ 0 m EjAhsi^ §aoi smsj a^s^s 
eAioii sav 4^ si^i aoi ga Mowm =?mm 4* 

£. o\U2i 01IS £ 721 S3 ^£0ilAi S£r 3!xHg a^S2*2| g&VOII H1 13! 18101 

a?i nna^a^oi gaaxi 3(8 a±s^g ^tHS 4* zizm BioiHw^Bfei 17021 zhs»£Ioiiah 
nna^a^ 18121 ^s»aoii ess^ Hi2a^a^ 182^ gssa. stoi Hi2a±a^m 

□IO|EHbH^^2!0ll 838101 g^6fCi£|£ 0101 gg^ 2xHg bi^a^OI 3.0 OiaOIH. 3201 g&B 
fiSBtOI HI2a^a^ 1822f QIOIHW^Bfei 170 AhOIOll JHXHaCH 2i3|fDlg0il QIOISW^Efeijlf M2m± 
2^ AtOIOIIAI S&2J 2H^0| tt«8*X| SIH , SHS SSCHIAH gifOI WgStXI SfeCL 

a>2i>M. s uss DW^mm ^raasnzi, saioii ^aio^^is 4^ a^ 9»§hai§x|2i piee »i 
ssfeQi sa^£^ oise 4^ aa. 



1 

oi^^^afeia aioiQw^^eioii a^i^£^ 3^2, ^01 ^loi^bH^^ejiif Qioiaw^^2i2i 

¥011 ^^Sr^XhSf. feOI >ilO|e W >,£hoi^ p| 0| Ei W ^^2J 01 JUxhohfe sl^S^ ^Oil, ^,01 

^^£JD4 ^^01 ^IOIMhH^£f2i SSSCH t!£S XII 1 If S^2J 8fg ^^2^3!: 

^Ol ^?IS4:Xfg SSShOl 21E2] a^S S2DI, 5JCH£ B JW 0I^2| ^^lii S&mfe HI 2 12 

ejm, ^oi hi 2 g^9i2i ^^aoii mm ^^^2f s^xin §ai 

oil qioiq w^dfoini axi gas hi 2 si^a^ s^ej as sf^a^s s&g^ ^ssaisxi 
s waiopis. 

2 

Hnsoii sicHAH, aoi a^a^2j ni2s^g a^i Hi2§a^oii emoi a^i 

Xh2| ^^BXf2f S^SCH >!g ^§21 ofe 5ijSSA|§X|2j 

3 

HnsoH aoiAi. aoi as sf^a^^ a^i ^oi^tH^^oj Ah ¥0I( %\ 2 §ssi2j sehss g 
6hoi a^i 6hs sf^a^a s^afe ^ssAisxig o\$\o\d\b. 

Hnsoii sioiA), a^i as a^a^a a^i hi 2 aemoi §as nne^ss mmo* a^i ^¥is^# 
°j s^e»2f a^shfe a^i sfs sf^a^a s^an. a^i ^loi^tH^^oi m ¥9 ^ ^ 2 aastoii g 
as hi 2 ^^isi mom a^i ms s^^a^a s^a^ ^ssaisxis cxaiopie. 

s^?» 5 

hmsoii sioiAi, a^i hi 2 sasfs aa¥^h s&e smssaisxis waopiB. 

S^?» 6 

HI5S0II 2iCHA| # a^l M 2 10QfS ^j01£ &S OiaS) S^IQIOI S»e aiSHAISflB 
7 

HI6&0II 2i (MAI, a^l ^312^ BCB, FS^h M£|0I0I£. EIIHg, MfOISH, *»«aoH!0liai = . FS^ 

msia. pfcbs ?ss ^ g a^a^ oi^ smei ssishaisws 
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s^s a 

WI3S SEfe g 0)1= SOU 2JCHAH. fe k PI ?IIOIMbl±e}°! £f¥°J 4}P| SIS ^±2^3} &PI & 

s a^a^oi s^sfe trsoii s^sfoi ;HiHaoi 2ifc ^ssAigiig pis. 

S^S 9 

Bias- chi 2ioi/d. &pi =^Rg ^^s^xisj g^Bx>a ^ssife ata saiet ^ssai§*i§ pi 
e. 

S?8f 10 

»l 1 S3 ^8 JHIHSKH 0HM&!± A J25 ^|OIMttl^£fei K QIOiatH^SieiOl ggaii. £fP| PIIOIMtH 
^£12! S QI0iatH^ei2J2l Ha^OII &PI PUOI^tH^oi §y (3IOiaWA.£fei3f aP|2J°S g* a£ s 

^s^hpi «gg pi» ?ioii 401 ^g^nsi g^ena srn&n a^oi &pi puoiMm^eia! & 
asan. &pi QioiatH^£f2ja s^sui sts= ai 1 sis si^a^s sasife 

&3ii2i: &pi sis a^a^oi gas Piesi a a 011 hi 2 12^1 g^sna maysioi. 121 

aaf ajoii *jCH£ e 3H 0|£f£| S^se SSotS B?ll2f: &PI hi 2 g2Sf°| gsjgi gsiCX 

sis si^a^a siaa. 4.01 sis si±a^2i ^£^21 igg?! sjnxih =aioii. sjpi oioiatH^ 
£iej2i gii »s£ib xii 2 si^a^ m±&^m &pi hi 2 iga> 91011 gasi^ bpiis 

SSSIfe 2!J§HA|§X|§ P|»°| flisaa. 

11 

HI10SOII 21CHAH. &PI ^¥)S±I1°I S§*BX> VS0II iSSb 2!«§SA|§XIS PIS°J 

a. 

12 

anosoii sichai, &pi geiig &pi ^s^aisi ^^exi ¥soii isaa, ^ ai chi &pi sis &± 
a^a #pi PiioistH^eieioi isa^ *soii gggb ^shaisxis pibsi mssa. 

13 

XH10&0II SICHAH, 4>PI HI 2 I09f8 &S 0l4 h 2| SP|9[°S USSfe q3£A|3XIS PI&2I 

His&gi. 

14 

HI13g-0)| SICHAH. £JP| l?P|S,^ BCB, FSPI §2JO|0l = . 01 = ^. M|0|Sn, gsfSEIOH!OII0l = . FSP1 

WEjaj. pfbcs ?as at m <s@i£iJr 9«SEAi§xig pie°i ms^a . 

15 

HI 10S0II SICHAH. &P| ^?I§^a>°1 gj. #*ie»te &P| SIS Sl^a^OI *0|| &PI SIS 21 ± 

a^m s*a£^ gsafe ssshaisxis pis issa . 

S?S 16 

HMOS Oil SICHAH. &P| SIS Sl^a^S l!S£h ^Pl ^¥liJ^Xl°l SJg^&IlS g^SlOi. ^P| 51 
^a^21 ^Pl ^?IS^a>2| m^BXlPl §Sol£s g^gfe ajUSAISSIS PI& 
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